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1. [bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This is to discuss cross-SL-feature co-configuration issue.
2. Discussion
Table 1 R17 and R18 SL related features
	Network configuration granularity
	UE capability granularity
	
	SL-A2X
	SL-Pos
	SL-Relay
	SL-Partial Sensing / Random Selection
	SL-IUC
	SL-DRX
	SL-U
	SL-CA
	SL-CoEx

	Per-pool
	Per-UE
	SL-A2X
	
	Not a valid case
	Not a valid case
	Not a valid case
	Not a valid case
	Not a valid case
	Not a valid case
	Not a valid case
	Not a valid case

	Per-pool
	Per-band
	SL-Pos
	
	
	Supported in shared RP, not supported in dedicated RP
	Supported in shared RP, not supported in dedicated RP
	Supported in shared RP, not supported in dedicated RP
	Supported in shared RP, not supported in dedicated RP
	Not supported
	Supported
	Supported in shared RP, not supported in dedicated RP

	Per-UE
	Per-UE
	SL-Relay
	
	
	
	Supported
	Supported
	Supported
	Supported
	Not a valid case
	Not a valid case

	Per-pool
	Per-FS
	SL-Partial Sensing /
	
	
	
	to be handled in SL Session

	Per-pool
	Per-Band
	Random Selection
	
	
	
	

	Per-pool
	Per-Band
	SL-IUC
	
	
	
	

	Per-UE/cell
	Per-UE
	SL-DRX
	
	
	
	

	Per-carrier
	Per-Band
	SL-U
	
	
	
	

	Per-UE/cell
	Per-Band
	SL-CA
	
	
	
	

	Per-pool
	Per-Band
	SL-CoEx
	
	
	
	



2.1. Co-Configuration of SL-Relay and features in SL-Session
SL-Relay makes use of SL in the indirect path since Rel-17 (i.e., the Rel-18 U2N enhancement focusing on multi-path relay does not affect indirect-path (i.e., SL) operation), and Rel-18 further enables U2U Relay. 
SL-Relay and R17 SL features (Partial-Sensing, Random-selection, IUC and DRX)
Technically, they are all supported, since SL-Relay did not touch upon L1 features but more about protocol stack enhancement.
SL-Relay and R18 SL-U
Supported in Rel-18, i.e., SL-U is to make use of the unlicensed band for SL operation, which is independent of whether to make use of the SL operation for relay or non-relay cases.
SL-Relay and R18 SL-CA, SL-CoEx
Not a valid case, i.e., considering R18 SL-CA and SL-CoEx was designed for V2X, while SL-Relay is for ProSe, i.e., they are used for different use case.
Considering the SL-Relay and other general SL features are handled in different AIs, it would be helpful to conclude the co-configuration in main room.
Proposal 1 [bookmark: _Toc162860410]From R2 perspective, UE is not expected to be configured to with SL-Relay (U2N, U2U) 1) over multiple SL carriers (i.e., SL-CA), or 2) using an LTE/NR-SL co-existence resource pool (i.e., SL-CoEx), in Rel-18. 

2.2. Co-Configuration of SL-Pos and features in SL-Session
SL-Pos and R17 SL features (Partial-Sensing, Random-selection, IUC and DRX)
Supported in shared resource pool, but not in dedicated resource pool, i.e., in shared resource pool, the related SL feature can take effect as it was, but in PRS dedicated resource pool, the current mechanism is not able to work as expected.
4>	if transmission based on random selection is configured by upper layers:
5>	if the selected resource pool is not SL-PRS dedicated resource pool:
6>	randomly select the time and frequency resources for one transmission opportunity from the resource pool which occur within the SL DRX Active time, if configured, as specified in clause 5.28.2 of the destination UE selected for indicating to the physical layer the SL DRX Active time above, and the pool(s) in which all RB sets with Sidelink consistent LBT failure detected and not cancelled are excluded, if configured, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.
4>	else:
5>	if sl-NRPSSCH-EUTRA-ThresRSRP-List is configured by the RRC:
[…]
5>	else if the selected resource pool is not SL-PRS dedicated resource pool:
6>	randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] which occur within the SL DRX Active time, if configured, as specified in clause 5.28.2 of the destination UE selected for indicating to the physical layer the SL DRX Active time above, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.
[…]
3>	if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE does not have its own sensing result as specified in clause 8.1.4 of TS 38.214 [7] and if a preferred resource set is received from a UE and if the selected resource pool is not SL-PRS dedicated resource pool:
4>	randomly select the time and frequency resources for one transmission opportunity from the resources belonging to the received preferred resource set for SL-SCH data to be transmitted to the UE providing the preferred resource set, according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.
3>	if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE has its own sensing result as specified in clause 8.1.4 of TS 38.214 [7] and if a preferred resource set is received from a UE and if the selected resource pool is not SL-PRS dedicated resource pool:
4>	randomly select the time and frequency resources for one transmission opportunity within the intersection of the received preferred resource set and the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for an SL-SCH data to be transmitted to the UE providing the preferred resource set, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.
SL-Pos and R18 SL-U
Not supported in Rel-18, i.e., there was no conclusion on how to operate PRS in unlicensed band, e.g., no definition of CAPC for PRS transmission, and no 2nd SCI to indication PRS information (e.g., resource ID, PRS request) on SL-U spectrum.
SL-Pos and R18 SL-CA
Supported in Rel-18, i.e., since SL-CA is to add more available carriers for SL, it is compatible with the per-carrier SL operation like SL-Pos. However, SL-Pos performance is not optimized by making use of multi-carrier yet.
SL-Pos and R18 SL-CoEx
FFS in Rel-18, i.e., although R2 specification (e.g., MAC) did not restrict it, it requires further R1 check, e.g., at least for dedicated resource pool.
5>	if sl-NRPSSCH-EUTRA-ThresRSRP-List is configured by the RRC:
6>	randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier;
7>	when SCS of NR SL is (pre-)configured as μ = 1:
8>	select the time and frequency resources in the first of NR SL slots overlapping with an LTE SL subframe;
8>	may additionally select the time and frequency resources in the subsequent NR SL slot overlapping with the LTE SL subframe.
Considering dedicated SL-PRS resource pool has already excluded the per-pool parameter for partial-sensing, random-selection, IUC, LTE/NR-SL co-existence, and the following agreement for DRX, there is no need to worry about the R17 SL features. 
[image: ]
Proposal 2 [bookmark: _Toc162860411]From R2 perspective, UE is not expected to be configured to perform SL Positioning over an unlicensed band (i.e., SL-U), in Rel-18.

2.3. Co-Configuration of SL-A2X and features in SL-Session
R2 agreed that.
3.   sl-A2X-Service-r18 capability is per UE. This implies that the UE doesn’t support both SL V2X/ProSe and A2X, but can be revisited when there is a need to support both. 
Thus, it is not preferred to cause additional functional enhancements due to co-configuration. 
Considering SL-CoEx/CA was designed for V2X and SL-U was designed for ProSe, the existing agreement has already excluded the co-configuration of the two features. 
Furthermore, since R17 SL was also designed for V2X and ProSe use cases (as defined in RP-202846), they are excluded as well.
The objective of this work item is to specify radio solutions that can enhance NR sidelink for the V2X, public safety and commercial use cases.
Observation 1 A2X Session has already excluded the co-configuration of A2X and other SL features. 

2.4. Co-configuration of SL-A2X, SL-Relay and SL-Pos
SL-Pos and SL-A2X
Not supported, although A2X session conclusion seems to go to this direction, it is not super clear whether SL-Pos was limited by V2X/ProSe use case, so may be safer to conclude on it explicitly.
SL-Pos and SL-Relay
Supported in shared resource pool, but not in dedicated resource pool, which has been achieved by ASN1 design of the dedicated PRS pool.
SL-A2X and SL-Relay
Not supported, due to the reason as indicated in 2.4 (since SL Relay was designed for ProSe).
Proposal 3 [bookmark: _Toc162860412]From R2 perspective, UE is not expected to be configured to perform A2X, together with SL-Pos, in Rel-18.

Finally, these restrictions need to be captured, in RRC spec, in the FD of related configuration (See Annex). But it may not be easy to capture the configuration of 
1) SL-Positioning is related to configuration in 38.355.
2) A2X service is not specifically relates to a AS-layer turn-on/off configuration.
Another approach is to capture this restriction in 38.300 Stage-2.
Proposal 4 [bookmark: _Toc162860413]R2 discuss to Capture the agreeable configuration restriction in TS 38.331, in the field description of related fields, or in TS 38.300 as stage-2 restriction.
3. Conclusion

Proposal 1	From R2 perspective, UE is not expected to be configured to with SL-Relay (U2N, U2U) 1) over multiple SL carriers (i.e., SL-CA), or 2) using a LTE/NR-SL co-existence resource pool (i.e., SL-CoEx), in Rel-18.
Proposal 2	From R2 perspective, UE is not expected to be configured to perform SL Positioning over an unlicensed band (i.e., SL-U), in Rel-18.
Proposal 3	From R2 perspective, UE is not expected to be configured to perform A2X, together with SL-Pos, in Rel-18.
Proposal 4	R2 discuss to Capture the agreeable configuration restriction in TS 38.331, in the field description of related fields, or in TS 38.300 as stage-2 restriction.

4. Annex: 
–	SIB12
SIB12 contains NR sidelink communication/discovery configuration.
SIB12 information element
-- ASN1START
-- TAG-SIB12-START

SIB12-r16 ::=                 SEQUENCE {
    segmentNumber-r16             INTEGER (0..63),
    segmentType-r16               ENUMERATED {notLastSegment, lastSegment},
    segmentContainer-r16          OCTET STRING
}

SIB12-IEs-r16 ::=             SEQUENCE {
    sl-ConfigCommonNR-r16         SL-ConfigCommonNR-r16,
    lateNonCriticalExtension      OCTET STRING                   OPTIONAL,
    ...,
    [[
    sl-DRX-ConfigCommonGC-BC-r17         SL-DRX-ConfigGC-BC-r17                                                 OPTIONAL,    -- Need R
    sl-DiscConfigCommon-r17              SL-DiscConfigCommon-r17                                                OPTIONAL,    -- Need R
    sl-L2U2N-Relay-r17                   ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-NonRelayDiscovery-r17             ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-L3U2N-RelayDiscovery-r17          ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-TimersAndConstantsRemoteUE-r17    UE-TimersAndConstantsRemoteUE-r17                                      OPTIONAL     -- Need R
    ]],
    [[
    sl-FreqInfoListSizeExt-v1800         SEQUENCE (SIZE (1..maxNrofFreqSL-1-r18)) OF SL-FreqConfigCommon-r16    OPTIONAL,    -- Need R
    sl-RLC-BearerConfigListSizeExt-v1800 SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-r16         OPTIONAL,    -- Need R
    sl-SyncFreqList-r18                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-Freq-Id-r16               OPTIONAL,    -- Need R
    sl-SyncTxMultiFreq-r18               ENUMERATED {true}                                                      OPTIONAL,    -- Need S
    sl-MaxTransPowerCA-r18               P-Max                                                                  OPTIONAL,    -- Need R
    sl-DiscConfigCommon-v1800            SL-DiscConfigCommon-v1800                                              OPTIONAL,    -- Need R
    sl-L2U2U-Relay-r18                   ENUMERATED {enabled}                                                   OPTIONAL     -- Need R
    ]]
}

SL-ConfigCommonNR-r16 ::=        SEQUENCE {
    sl-FreqInfoList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfigCommon-r16      OPTIONAL,    -- Need R
    sl-UE-SelectedConfig-r16             SL-UE-SelectedConfig-r16                                               OPTIONAL,    -- Need R
    sl-NR-AnchorCarrierFreqList-r16      SL-NR-AnchorCarrierFreqList-r16                                        OPTIONAL,    -- Need R
    sl-EUTRA-AnchorCarrierFreqList-r16   SL-EUTRA-AnchorCarrierFreqList-r16                                     OPTIONAL,    -- Need R
    sl-RadioBearerConfigList-r16         SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SL-RadioBearerConfig-r16       OPTIONAL,    -- Need R
    sl-RLC-BearerConfigList-r16          SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-r16         OPTIONAL,    -- Need R
    sl-MeasConfigCommon-r16              SL-MeasConfigCommon-r16                                                OPTIONAL,    -- Need R
    sl-CSI-Acquisition-r16               ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-OffsetDFN-r16                     INTEGER (1..1000)                                                      OPTIONAL,    -- Need R
    t400-r16                             ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000} OPTIONAL,    -- Need R
    sl-MaxNumConsecutiveDTX-r16          ENUMERATED {n1, n2, n3, n4, n6, n8, n16, n32}                          OPTIONAL,    -- Need R
    sl-SSB-PriorityNR-r16                INTEGER (1..8)                                                         OPTIONAL     -- Need R
}

SL-NR-AnchorCarrierFreqList-r16 ::=  SEQUENCE (SIZE (1..maxFreqSL-NR-r16)) OF ARFCN-ValueNR

SL-EUTRA-AnchorCarrierFreqList-r16 ::= SEQUENCE (SIZE (1..maxFreqSL-EUTRA-r16)) OF ARFCN-ValueEUTRA

SL-DiscConfigCommon-r17 ::=   SEQUENCE {
    sl-RelayUE-ConfigCommon-r17   SL-RelayUE-Config-r17,
    sl-RemoteUE-ConfigCommon-r17  SL-RemoteUE-Config-r17
}

SL-DiscConfigCommon-v1800 ::=    SEQUENCE {
    sl-RelayUE-ConfigCommonU2U-r18   SL-RelayUE-ConfigU2U-r18,
    sl-RemoteUE-ConfigCommonU2U-r18  SL-RemoteUE-ConfigU2U-r18
}

-- TAG-SIB12-STOP
-- ASN1STOP

Editor's Note: FFS whether a new L3 U2U Relay-specific indication is needed.
Editor's Note: The mapping configuration (from e2e SLRB to RLC channel) is needed in pre-configuration. The existing table format is used as a baseline, subject to discussion during maintenance.

	SIB12 field descriptions

	segmentContainer
This field includes a segment of the encoded SIB12-IEs. The size of the included segment in this container should be small enough that the SIB message size is less than or equal to the maximum size of a NR SI, i.e. 2976 bits when SIB12 is broadcast.

	segmentNumber
This field identifies the sequence number of a segment of SIB12-IEs. A segment number of zero corresponds to the first segment, A segment number of one corresponds to the second segment, and so on.

	segmentType
This field indicates whether the included segment is the last segment or not.

	sl-CSI-Acquisition
This field indicates whether CSI reporting is enabled in sidelink unicast. If not set, SL CSI reporting is disabled.

	sl-DRX-ConfigCommonGC-BC
This field indicates the sidelink DRX configuration for groupcast and broadcast communication, as specified in TS 38.321 [3]. This field, if present, also indicates the gNB is capable of sidelink DRX.

	sl-EUTRA-AnchorCarrierFreqList
This field indicates the EUTRA anchor carrier frequency list, which can provide the NR sidelink communication configurations.

	sl-FreqInfoList, sl-FreqInfoListSizeExt
This field indicates the NR sidelink communication/discovery configuration on some carrier frequency (ies). In this release, only one entry can be configured in sl-FreqInfoList. More entries can be configured in sl-FreqInfoListSizeExt.

	sl-L2U2N-Relay
This field indicates the support of NR sidelink Layer-2 U2N relay operation. This parameter is not expected to be provided if sl-FreqInfoListSizeExt is present, or if sl-NRPSFCH-EUTRA-ThresRSRP-List or sl-NRPSSCH-EUTRA-ThresRSRP-List is configured for a resource pool.

	sl-L2U2U-Relay
This field indicates the support of NR sidelink Layer-2 U2U relay operation. This parameter is not expected to be provided if sl-FreqInfoListSizeExt is present, or if sl-NRPSFCH-EUTRA-ThresRSRP-List or sl-NRPSSCH-EUTRA-ThresRSRP-List is configured for a resource pool.

	sl-L3U2N-RelayDiscovery
This field indicates the support of L3 U2N relay AS-layer capability, i.e. NR sidelink relay discovery. This parameter is not expected to be provided if sl-FreqInfoListSizeExt is present, or if sl-NRPSFCH-EUTRA-ThresRSRP-List or sl-NRPSSCH-EUTRA-ThresRSRP-List is configured for a resource pool.

	sl-MaxNumConsecutiveDTX
This field indicates the maximum number of consecutive HARQ DTX before triggering sidelink RLF. Value n1 corresponds to 1, value n2 corresponds to 2, and so on.

	sl-MaxTransPowerCA
The maximum total transmit power to be used by the UE across all sidelink carriers.

	sl-MeasConfigCommon
This field indicates the measurement configurations (e.g. RSRP) for NR sidelink communication.

	sl-NonRelayDiscovery
This field indicates the support of NR sidelink non-relay discovery.

	sl-NR-AnchorCarrierFreqList
This field indicates the NR anchor carrier frequency list, which can provide the NR sidelink communication/discovery configurations.

	sl-OffsetDFN
Indicates the timing offset for the UE to determine DFN timing when GNSS is used for timing reference. Value 1 corresponds to 0.001 milliseconds, value 2 corresponds to 0.002 milliseconds, and so on.

	sl-RadioBearerConfigList
This field indicates one or multiple sidelink radio bearer configurations.

	sl-RLC-BearerConfigList, sl-RLC-BearerConfigListSizeExt
This field indicates one or multiple sidelink RLC bearer configurations. For L2 U2U operation, sl-RLC-BearerConfigList also indicates the PC5 Relay RLC Channel configurations.

	sl-SSB-PriorityNR
This field indicates the priority of NR sidelink SSB transmission and reception.

	sl-SyncFreqList
Indicates a list of candidate carrier frequencies that can be used for the synchronisation of NR sidelink communication. For SL-Freq-Id-r16, the value 1 corresponds to the frequency of first entry in sl-FreqInfoList broadcast in SIB12, the value 2 corresponds to the frequency of first entry in sl-FreqInfoListSizeExt broadcast in SIB12, the value 3 corresponds to the frequency of second entry in sl-FreqInfoListSizeExt broadcast in SIB12 and so on.

	sl-SyncTxMultiFreq
Indicates that the UE transmits S-SSB on multiple carrier frequencies for NR sidelink communication. If this field is absent, the UE transmits S-SSB only on the synchronisation carrier frequency.

	t400
Indicates the value for timer T400 as described in clause 7.1. Value ms100 corresponds to 100 ms, value ms200 corresponds to 200 ms and so on.



–	SIB23
SIB23 contains NR sidelink Positioning configuration. SIB23 is not expected to be provided for a sidelink carrier with shared spectrum channel access.
SIB23 information element
-- ASN1START
-- TAG-SIB23-START

SIB23-r18 ::=                         SEQUENCE {
    segmentNumber-r18                     INTEGER (0..63),
    segmentType-r18                       ENUMERATED {notLastSegment, lastSegment},
    segmentContainer-r18                  OCTET STRING
}

SIB23-IEs-r18 ::=                    SEQUENCE {
    sl-PosConfigCommonNR-r18              SL-PosConfigCommonNR-r18,
    lateNonCriticalExtension              OCTET STRING                                                           OPTIONAL,
    ...
}

SL-PosConfigCommonNR-r18 ::=          SEQUENCE {
    sl-PosFreqInfoList-r18                SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfigCommon-r16      OPTIONAL,    -- Need R
    sl-PosUE-SelectedConfig-r18           SL-UE-SelectedConfig-r16                                               OPTIONAL,    -- Need R
    sl-PosNR-AnchorCarrierFreqList-r18    SL-NR-AnchorCarrierFreqList-r16                                        OPTIONAL,    -- Need R
    sl-PosMeasConfigCommon-r18            SL-MeasConfigCommon-r16                                                OPTIONAL,    -- Need R
    sl-PosOffsetDFN-r18                   INTEGER (1..1000)                                                      OPTIONAL,    -- Need R
    sl-PosSSB-PriorityNR-r18              INTEGER (1..8)                                                         OPTIONAL,    -- Need R
    ...
}

-- TAG-SIB23-STOP
-- ASN1STOP

	SIB23 field descriptions

	segmentContainer
This field includes a segment of the encoded SIB23-IEs. The size of the included segment in this container should be small enough that the SIB message size is less than or equal to the maximum size of a NR SI, i.e. 2976 bits when SIB23 is broadcast.

	segmentNumber
This field identifies the sequence number of a segment of SIB23-IEs. A segment number of zero corresponds to the first segment, A segment number of one corresponds to the second segment, and so on.

	segmentType
This field indicates whether the included segment is the last segment or not.

	sl-PosConfigCommonNR
This field indicates the NR sidelink positioning configuration. 



	SL-PosConfigCommonNR field descriptions

	sl-PosMeasConfigCommon
This field indicates the measurement configurations (e.g. RSRP) for NR sidelink positioning.

	sl-PosNR-AnchorCarrierFreqList
This field indicates the NR anchor carrier frequency list, which can provide the NR sidelink positioning configurations.

	sl-PosOffsetDFN
Indicates the timing offset for the UE to determine DFN timing when GNSS is used for timing reference. Value 1 corresponds to 0.001 milliseconds, value 2 corresponds to 0.002 milliseconds, and so on.

	sl-PosSSB-PriorityNR
This field indicates the priority of NR sidelink SSB transmission and reception.

	sl-PosUE-SelectedConfig
Indicates the configuration used for UE autonomous resource selection.




image1.png
DRX and dedicated resource pool for PRS transmission should not be applied together. This does
not preclude the NW configuration for dedicated RP to be configured together with DRX. <




